General methods used in synthesis
Commercially available starting materials and reagents were used without further purification. Reactions requiring dry conditions were performed under an atmosphere of nitrogen using oven-dried glassware. Dichloromethane was dried over CaH2 and methanol over magnesium. Solvents were purified by distillation prior to use. Reaction monitoring was performed by TLC on silica gel F254 (Merck) or RP-18 (Merck) plates, detection was achieved by UV light and/or by treatment of the plates with 10 % sulfuric acid in EtOH, or with molybdophosphoric acid solution (1.5 g molybdophosphoric acid in 40 mL sulphuric acid and 500 mL water/EtOH), or with cerium sulfate solution (5 g cerium (IV) sulfate and 12.5 g molybdophosphoric acid in 40 mL sulphuric acid and 500 mL water/EtOH) and subsequent heating. Flash chromatography was performed on Merck silica gel 60 (0.040-0.063 mm).
For NMR spectroscopy, Bruker DRX 500 or AV 600 instruments were used. Chemical shifts (δ)
were calibrated relative to the internal solvent. For complete assignment the following twodimensional NMR techniques were used: 1 H-1 H COSY, 1 H- 13 Elemental analyses were carried out with a EuroEA Elemental Analyzer from EuroVector. IR spectra were recorded on a Perkin-Elmer Paragon 1000 FT-IR spectrometer. For sample preparation a Golden Gate-diamond-ATR unit with a saphire stamp was used. 
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Octyl α,β-D-galactopyranoside (3, 4)
According to the general procedure 2.C, 1-octanol (45.9 g, 353 mmol, 32 eq.), acetyl chloride (2.00 mL, 27.7 mmol, 2.5 eq.) and D-galactose (2.00 g, 11.1 mmol) were allowed to react. The crude product was purified by silica gel chromatography (ethyl acetate / methanol, 10:1) yielding an anomeric mixture of 1 and 2 (1.76 g, 6.02 mmol, 54 %) as light yellow solid. 
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Octyl α,β-D-glucopyranoside (5, 6)
According to the general procedure 2.C, 1-octanol (45.9 g, 353 mmol, 32 eq.), acetyl chloride (2.00 mL, 27.7 mmol, 2.5 eq.) and D-glucose (2.00 g, 11.1 mmol) were allowed to react. The crude product was purified by silica gel chromatography (ethyl acetate / methanol, 10:1) yielding an anomeric mixture of 5 and 6 (2.31 g, 7.90 mmol, 71 %) as light yellow solid.
Rf (α) = 0.34; Rf (β) = 0.28 (ethyl acetate / methanol, 10:1); anomeric ratio according to 1 H-NMR (500 MHz, MeOH-d4): α:β = 3:1. Detailed analytical data are described for the pure anomers, 5 and 6. 14 According to general procedure 2.C, octyl α,β-D- 
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Octyl (2,3,4,6-tetra-O-acetyl)-α-and -β-D-glucopyranoside
ITC measurements
The ITC data reported in the main manuscript are averaged values from three independent ITC measurements with standard deviations (SD). For determination of the diffusion coefficients, four regions in the 1 H NMR spectra of the investigated compound were used (δ = 4.00-3.30, 1.65-1:37, 1.36-1.00, and 0.90-0.60 ppm). Figure S13: Experimentally determined diffusion coefficients of octyl α-D-mannopyranoside (1) and fit using equation (7) . Density d of 1 was inserted as 1.18 g/cm 3 . Figure S14: Experimentally determined diffusion coefficients of octyl β-D-mannopyranoside (2) and fit using equation (7) . Density d of 2 was inserted as 1.18 g/cm
ITC titration curves of homo-glycomicelles
Diffusion series of octyl β-D-mannopyranoside (2)
